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Description 

[0001 ] The present invention relates to azeotropic or near azeotropic compositions based on hydraf luoropolyethers 
(HFPE) to be used as substitutes of 1.1.2-trichloro-1,2,2-trifluoro6thane (CFC 113) as a sotveni 
5 [0002] More specifically the present Invention relates to azeotropic or near azeotnspic mixtures characterized by OOP 
(ozone Depletion Potential) values equal to zero or lower than 0.02, by low GWP (Global Warming Potential) and VOC 
(Volatile Organic Compounds) values to be used as detergents, i.a as solvent for cleaning and drying agents in substi- 
tution of CFC 113, 

[0003] As it is known. CFC 1 13 has been widely used as solvent and/or drying agent for industrial applications requir- 
10 ing the removal of organic substances (greases, waxes, oils, resins) and/or water from solid suriaces of various nature 
(metal, glass, plastics or composites surfaces). 

[0004] For example. CFC 1 13 has been commonly used for the degreasing and removal of abrasives from metal sur- 
faces of mechanical parts having complex shapes, for the cleaning of high quality and high precision metallic compo- 
nents for which an accurate surface cleaning is required and for the removal of water traces from valuable articles and 
15 from high quality components previously subjected to washing with aqueous mediums. 

[0005] Specifically in the electronic field CFC 113 has been used for the removal of organic products and moisture 
traces present on the surface of molded circuits characterized by an high density of hardly washable components and 
for which an high reliability is required. 

[0006] Contaminant removal processes from solid surfaces (metals, plastic materials, glass) are carried out by meth- 
20 ods implying the solvent action in Rquid phase (cold or hot) and/or by vapour action; in the latter case the article is 
exposed to the fluid vapours at its boiling temperatures. Vapours, by condensing on the article cold surface perform the 

solvent and cleaning action. 

[0007] In these applications CFC 1 1 3 has often been used also in combination with organic solvents, in particular as 
azeotropic or near azeotropic mixtures in order to substantially have the same composition in the vapour and in the liq- 
25 uid phase and to avoid fractionations during the application phases in industrial cleaning processes, during the han- 
dling, distillation and recovery steps of the exhausted solvent. 

[0008] CFC 1 13 is characterized by particular chemical-physical properties such as to be advantageously used in the 
previously described field and allows, furthennore. a simple, cheap and safe use since it is 8tet)le. non flammable and 
non toxic. 

30 [0009] CFCs and specif ically CFC 1 1 3 have, however, the drawbad^ to involve an high destroying power on the strat- 
ospheric ozone layer, wherefore, the production and commercialization have been subjected to regulations and then 
banned since 1 January 1995. 

[001 0] The need was felt to identify substitutes able to replace CFC 1 1 3 in the mentioned use fields while respecting 
and protecting the environment. 

35 [001 1] To tNs purpose, in the solvency field, the use of altemative systems based on aqueous solutions, of non hal- 
ogenated organic solvents and of hydrohalogenated solvents of HCFC type has been proposed. 
[001 2] The alternatives using the aqueous system imply however various inconveniences. 
[001 3] In particular it happens tiiat articles with microhollow, capillary holes and surface inegularities, are insuff identiy 
washed due to the relatively high water surface pressure, also in the presence of surfactants. 

40 [001 4] The water removal rate is very low and if this is not completely removed, it can k>e the cause of corrosion phe- 
nomena of tiie metal articles previously subjected to washing. Therefore such surfaces must be suitably dried after they 
have been cleansed. 

[001 5] Hydrocartx)ns, alcohols or other non halogenated organic solvents, due to their high f iammability, have not a 
generalized use and require in any case great investments in order to avoid fire and explosion risks in the plants using 
45 them. 

[0016] Furthermore, these solvents represent an atnx)spheric pollution source, since, if exposed to tiie sun light In 
the presence of nitrogen oxides, undergo oxidative degradation phenomena, with the formation of the so called ozone- 
rich oxidizing smog. For this negative characteristic tiiese products are classified as VOC (Volatile Organic Compound) 
compounds. 

50 [0017] The hydrohalogenated solvents represent a class of products more similar to CFC 1 13. they give lower use 
complications and allow more generalized applications in comparison with the above mentioned altemative systems. 
[0018] HCFC 141b, which is one of the most valid sti>stitutes for these applications, has however the disadvantage 
to be HfKxJerately flammable and especially to be characterized by an ODP value equal to 0.1 1 (CFC 1 1 has 0DP«1) 
and therefore it has been subjected to limitations. 

55 [0019] The use of non toxic solvents having a tow enrvironmental impact, constituted by hydrofluoropolyettiers and 
compositions ttiereof having limited concentrations of polar substances selected from alcohols, ketones and ethers as 
described in the European patent application EP 805,1 99 is loiown In the field of oil. grease, wax eta, removal from sur- 
faces. 
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[0020] In said application no reference is made to mixtures having azeotropk: or near azeotropic behaviour to be used 
in the industrial solvency field. 

[0021] In connection wHh what described in the prior art the need was felt to have available substitutes to CFC 1 13. 
[0022] It was indeed necessary to have available products able to renriove oily substarKes similarly to CFC 113. i.e. 
5 by partial or total solubilization of the substances to be removed, therefore differeiitly from pure or addrtivated 
hydrofluoropolyethers, in order to guarantee a more accurate and quicker cleaning of articles having complex shapes 
and microhollows. with remrkable advantages In efficiency and economic saving terms of the same cleaning opera- 
tion. 

[0023] Preferably the substitutes of CFC 1 13 should be drop-in, i.e. the substitutes should be used in the existing 
10 plants without involving substantial modifications and allow to maintain practically unchanged the various operating 
steps of the article cleaning process. 

[0024] Finally, the need was evident to limit or eliminate the environmental and safety problems typical of the conven- 
tional solvents (hydrocartx>ns, HCFC). and to reduce the cleaning operation costs deriving from the pure or only addi- 
vitated HFPE use. since, as known, these products are obtained by complex and expensive processes. 
IS [0025] The Applicant has surprisingly and unexpectedly found that as substitutes of CFC 1 13 hydrofluoropolyether- 
. t)ased (HFPE) mixtures, object of the present invention, have azeotropic or near azeotropic behaviour, they are drop-in 
of CFC 1 13. have an environmental impact expressed in ODP terms equal to zero or < 0.02 and taw QWP and VOC 
values. 

[0026] It is therefore an object of the present invention azeotropic or near azeotropic conpositions. t>ased on dif luor- 
20 omethoxy-bis(difiuoromethyi ether] (HFPE1) and on 1-difiuoromethoxy-1,1,2,2-tetrafluoroethyl difluoromethyl ether 
(HFPE2}. to be used as substitutes of CFC 1 1 3, consisting essentially of: 
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composition % by weight 








general 


preferred 




1) 


difluoromethoxy bis(d(fluoromethyl ether) (HCF2OCF2OCF2H); 


2-60 


2^ 


SO 




1,1<lichloro-2.2.2-trifluoroethane (CHCI2CF3, HCFC 123) 


98-40 


98-46 


10 


difluoromethoxy bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


1-95 


25-95 






n-pentane 


99-5 


75-5 




III) 


difluoromethoxy bis(dif luoromethyl ether) (HFC2OCF2OCF2H); 


1-99 


25-98 


35 




iso-pentane 


99-1 


75-2 




IV) 


difluoromethoxy bls(difluormethyl ether) (HCF2OCF2OCF2H); 


1-60 


20-60 






dimethyl ketone (acetone) 


99-40 


80-40 


40 


V) 


difluoromethoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H): 


1-99 


10-98 






1.1.1,3,3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 mte) 


99-1 


90-2 




VI) 


difluoromethoxy bis(d'rfluoromethyl ether) (HCF2OCF2OCF2H); 


1-40 


10^ 






1.1,1.4.4.4-hexafluorobutane (CF3CH2CH2CF3, HFC 356 ffe) 


99-60 


90-60 


45 


VII) 


difluorometoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


1-96 


25-96 






mettiGxymethyl methylether 


99-14 


75-14 




Vlll) 


dffluoromethoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2); 


30-99 


35^ 


SO 




n-hexane 


70-1 


65-2 




IX) 


difluoromethoxy bis(difluoromethyl ether) (HCF2CX^F20CF2); 


1-99 


18^5 






trans 1 .2-dichloroethylene (CICHCHCI, tDCE) 


99-1 


82-5 


55 


X) 


1 -difluoromethoxy 1.1.2.2-tetrafluoroethy] difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


1-93 


25-93 






n-pentane 


99-7 


75-7 
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(continued) 









composition % by weight 








Qeneral 


preferred 


5 


xn 


1 -dif luororriBthoyv 112 ^-tfifrflf liiafoathvl difluoromathvl sthar 

(HCF2OCF2CF2OCF2H); 


30-99 


50-98 






dimethyl ketone (acetone) 


70-1 




10 


XII) 


1 -ritfli lOf/MY^othovxi 119 9-ttttff*flff li mfnodhwl HiHi iftfwn^olhvl aihar 
1 "UMIUUlUli IoUIUaj I, 1 ,£|iC~lOUtUlUUIUOUIjl uiiiuuiuiiiouiyi OUIOf 

(HCFzOCFzCFjCX^FjH); 


50-99 


60*98 






methyl alcohol 


50-1 


40-2 




XIII) 


1 aHif li ior#imfl4hnw 119 Q.tflirflffli lomofthul HSSh mmmatKn/l othar 
1 ^iiiuoiuniouHJAy i| 1 1£ icii cu luui uou 1/ 1 uniuotOiiiouiyi eiiiei 

(HCFaOCFiCFaOCFaH); 






IS 




n-hexane 


85-1 


75-2 




XIV) 


1-diftuoromethoxy 1,1.2,2-tetrafluoro6thyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


1-99 


15-95 


20 




trans 1.2<lichloroethylene (CICHCHCQ 


99-1 


85-5 


XV) 


l-difluoromethoxy 1,1,2,2-t6trafluoroethyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H): 


5-99 


10-98 






ethyl alcx)bol 


95-1 


90-2 



25 

[0027] More specifically the azeotropic compoeitions, i.e. showing an at)soiute minimum or maximum in the boiling 
temperature at the pressure of 1 .013 bar with respect to the pure products is noticed, are defined as follows: 
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Compositions are 
defined within 4/- 2 % by 
weight 


35 


A) 


difluoromethoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


24%t)ywt 






1.1-dichtoro-2.2,2-trifluoroethane (CHa^Fs, HCFC 123) 


7G%bywl 




B) 


difluoromethoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


62%by wL 






n-pentane 


38%bywt 


40 


C) 


difluoromethoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


63%bywt 






iso-pentane 


36%bywt 




D) 


diftuoromethQxy-bis(difluorom6thyl ether) (HCF2OCF2OCF2H); 


42%bywL 


45 




dimethyl Mone (acetone) 


58%tyywL 




E) 


difluoromethoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


60%bywt 






1 .1 ,1 .3.3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 mfc) 


40%bywt 




F) 


difluorom6thoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


20%t)ywL 


80 




1.1.1.4.4.4-hexafluorobutane (CF3CH2CH2CF3, HFC 356 ffa) 


80%bywL 




G) 


difluoromethQxy-bis(difluoromethyi ether) (HCF2C)CF20CF2H); 


59%bywt 






methoxymethyl methyl ether 


41%bywt 


55 


H) 


difluoromethQxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


75%by¥irt. 






n-hexane 


25%bywL 
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(oontinueGl) 







Compositions are 
defined within 2 % by 
weight 


i) 


difluaomethoxy-bi8(difluorometriyl ether) (HCF2OCF2OCF2H): 


7S%bywt 




trans 1 ^-dichloroethylene (CICHCHCI, tDCE) 


25% by wt. 


L) 


l-diftuoromethoxy-1,1,2.2-tetralluoroethyl dtfluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


61%t}ywt. 




rvpentane 


39%bywL 


M) 


1-difluoromethQxy-1,1.2.2-tetraftix)roethyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


79%bywt 




dimethyl ketone (acetone) 


21%bywt 


N) 


1-difluoromethoxy-1,1,2.2-tetrafluoroethyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


94%bywt. 




methyl alcohol 


6%bywt 


0) 


1-difluoromethoxy-l.1,2.2-tetrafluoroethyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H): 


74%bywt. 




n-hexane 


26%bywt. 


P) 


1-difluoromethQxy-1.1,2,2-tetrafluoroethyi difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


50%bywt. 




trans 1 .2-dichloroethylene (CICHCHCI, tDCE) 


50%bywt 


Q) 


1-difluoromethoxy-1,1,2,2-tetrafluoroethyl difluoromethyl ether 
(HCF2OCF2CF2OCF2H); 


95%t>ywt. 




ethyl alcohol 


5%bywt. 



[0028] The azeotropic or near azeotropic mixtures, object of the present Invention, are based on two hydrofluoropol* 
yethers: HFPE1 and HFPE2. obtained by alkaline salt decarboxylation processes obtained by hydrolysis and saliftea- 
35 tion of the corresponding acytfluorides. using processes known in the art. For example. decartx)xylation is carried out 
in the presence of hydrogen-donor compounds, for example water, at temperatures of 1 40-1 yo^'C and under a pressure 
of at least 4 atm. See for example EP 695.775 and the examples reported therein; this patent is herein incorporated by 
reference. 

[0029] The main features of the two hydrofluoropolyethers of the azeotropic or near azeotropic mixtures, are reported 
40 in Table 1 in comparison with CFC 1 1 3. 

[0030] The fluids in Table I are characterized by a combination of chemical-physical properties such as chemical iner* 
tia, high thermal stability, non f lammability, evaporation heat and boiling temperature such as to be particularly suitable, 
in admixture with other organk; solvents as defined above, for the CFC 1 1 3 sid)stitution In the above mentioned indus- 
trial appllcatkMis. 

45 [0031] Preliminary studies relating to acute toxicity show that the products have a low bidofipc activity. 

[0032] The Applicant has found that the particular distribution of the hydrogen atoms on the terminal ends and the 
presence of an ethereal bond prevents dehydrof luorination reactions, which lead to the formation of potentially toxic ole- 
fins aixl avoids the adcfity formation which involves metal material corrosion phenomena. 
[0033] The HFPEs of the invention have an ODP value equal to zero and a low GWR 

50 [0034] The HFPE-based mixtures offer an advantageous combination of the boiling temperature and evaporation heat 
such as to give them a detergency/drying time suitably short and fit to the continuous operations, both in liquid and in 
vapour phase. 

[0035] The evaporation heat is suffk»ently low and such as not to allow the solidif icatfon of the water trace which must 
be removed. 

55 [0036] in the detergency, solvency and drying applicatbns. the use of mixtures having an azeotropk: or near azeo- 
tropic behaviour is essential, in order to avoid segregations or meaningful variations of the fluid composition during the 
industrial processes phases involving phase change phenomena (evaporation and condensation), as in the solvency 
cas . and, more generally, during all the f luki handling and storage operations in which accMental leaks can take place 
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due to liquid evaporation and oonsequentty variati ns of the composrti n of the fluid 

[0037] The composition variations which take place in all the cases wherein non azeotropic mixtures are used, involve 
deviations of the solvent agent performances and the need to make appropriated refilings In order to reslor the origi- 
nal composition and therefore the mixture chemical-physical characteristics. 

[0038] Furthermore, vi^en the non azeotropic or non near-azeotropic compositions contain more volatile flammable 
conponents, the vapour phase becomes rich in such component until reaching the f lammability limit witti evident riste 
for the use safety. Likewise, when the f lamnfiable component is less volatile, it concentrates in the liquid phase giving 
rise to a flammable liquid. 

[0039] Mixtures having azeotrofiMC or near azeotropic behaviour avoid tiie above disadvantage even when a flamma- 
ble compound is present 

[0040] An azeotrope is a particular composition which has singular chemical-physical, unexpected and unforeseeable 
properties of which the most important ones are reported hereinafter. 

[0041] An azeotrope is a mixture of two or more fluWs which has the same composition in the vapour phase and in 
the Ik^uid one when it is in equilibrium under detennined conditions. 

[0042] The azeotropic composition is defined by particular temperature and pressure values; In these conditions ttie 
mixtures undergo phase changes at constant composition and temperature as pure compounds. 
[0043] A near azeotrope is a mixture of two or more fluids which has a vapour composition substantially equal to that 
of tiie liquid and undergo phase passages witiiout substantially modifying ttie composition and temperature. A compo- 
sition is near azeotropic when, after evaporation at a constant temperature of 50% of the liquid initial mass, the per cent 
variation of the vapour pressure between the initial and final composition results tower than 10%; in the case of an aze- 
otrope, no variation of tiie vapour pressure between the Initial composition and the one obtaind after the 50% Ik^uid 
evaporation is noticed. 

[0044] Azeotropic or near azeotropic mixtures belong to the cases showing meaningful, both positive and negative, 
deviations from tiie Raoult law. As known to the skilled in the art such law is valid for ideal systems. 
[0045] When such deviations are suffidentiy marked, tiie mixture vapour pressure In tiie azeotropic point must be 
therefore characterized by values eitiier higher or lower than tiiose of tiie pure oompounda 
[0046] It is evident that, if ttie mixture vapour pressure cun^e shows a maximum, this con-esponds to a ntinimum of 
lx)iling temperature; viceversa to a vapour pressure minimum value, a maximum of k)oiling temperature corresponds. 
[0047] The azeotropic mixture has only one composition for each temperature and pressure value. 
[0048] However, by changing temperature and pressure, more azeotropic compositions starting from the same com- 
ponents can be obtained. 

[0049] For example, the combination of all tiie compositions of tiie same components whtoh have a minimum or a 
maximum in the boiling temperature at different pressure levels form an azeotropic composition fiekl. 
[0050] It has been found that ttie near azeotropic compositions of points 1. Ill, IV. V, VI. VII remain near azeotropic also 
when a portion of difluorometiioxy-bis(difluoromelhyl etiier) Is substituted witti 1-difluoromettKixy-1.1,2,2-tetrafluor- 
oetiiyklif luoromethyl ettier up to 40% by weight. 

[0051 ] The same for compositions of points XI, XII and XV when a portion of 1-difluorometiioxy-1 ,1 -2,2-tetrafluoroe- 

thyl dif luoromettiyt ether is substituted by difluorometiioxy-bls(dif luoromethyl ether), up to 40% by weight. 

[0052] The same for conpositions of points II, VIII and IX wherein a part of difluorom6thoxy-bis(difluoromethyl ettier) 

is replaced by 1-difluoromettioxy-1.1.2,2-tetrafluoroettiyl difluoromettiyl ether up to 50% by weight. 

[0053] Likewise for ttie compositions of points X. XIII and XIV wherein a portion of 1 -difluoromettioxy-1. 1,2.2- 

tetraf luoroettiyl dif luoromethyl etiier is replaced by difluoromettioxy-bis(dif luoromettiyl ettier) up to 50% by weight. 

[0054] Anotiier otsject of tiie present invention are ternary near azeotropic compositions based on difluoronnettioxy- 

bis(dif luoromettiyl ether) and hydrocart)ons consisting essentially of: 







% by weight 


xvo 


difluoromethoxy-bi&(difluoromettiyl ether) (HCFsCX^FaOCFaH); 


1^ 




1.1-dichoro-2.2,2-trifluoroettiane (CHCIaCFa, HCFC 12^ 


98-24 




hydrocarbon 


1-35 


xvio 


difluoromethoxy-bis{difluoromettiyl ether) (HCF20CF2CX^F2H); 


1-64 




1,1,1,3.3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 mfb) 


98-1 




hydrocart)on 


1-35 
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(continued) 









% by weight 




XVill) 


diflu romethoxy^3i8(dffluorometrvlemer)(HCF2C>CF20CF^^^ 


1-22 


5 




1.1.1.4,4,4-h6xafluorobutane (CFSCH2CH2CF3, HFC 356 ffta) 


98^ 






hydrocsitXHi 


1-35 



[0055] Among hydropartwns. n-pentane and isoi3enlane are preferred, preferaloly in the range 1 -20% by weight 
10 [0056] Likewise, an object of the present invention are ternary near azeotropic compositions l3ased on dif luorometh- 
oxy-bis(difluoromethy1 ether) and alcohols essentially consisting of: 







% by weight 


XIX) 


diffluoromethoxy-bis{difluoromethyl ether) (HCF2OCF2OCF2H) 


1-55 




1.1-dichloro-2.2.2-triflLioroethane (CHCi2CF3, HCFC 123) 


98-35 




alcohol 


1-10 


XX) 


difluoromethoxy-bi8(difluoromethyl ethei) (HCF2OCF2OCF2H); 


1-89 




1 ,1 .1 ,3,3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 mfc) 


98-1 




alcohol 


1-10 


XXI) 


difluoromethoxy-bis(difluoromethyl ether) (HCF2OCF2OCF2H): 


1-35 




1.1.1.4.4,4-hexafluorobLitane (CF3CH2CH2CF3, HFC 356 fffa) 


98-55 




alcohol 


1-10 



30 

[0057] Preferred alcohol is methyl alcohol; preferably between 1 and 5% by weight. 

[0058] A further object of the present invention are azeotropic or near azeotropic compositions, as descn*bed at points 
fiwn I) to XXI) and from A) to Q), wherein, a portion off HFPE1 and/or HFPE2 is replaced by a hydrofluoropolyethers 
having the same structure of HFPE1 or HFPE2 but having boiling point In the range of 5^*C. In tNs case, one can 

35 speal< of fluids consisting essentially of HFPE1 and/or HFPE2. 

[0059] In the deteigency applications the mentioned mixtures can be used in conrtMnation with stabilizing agents in 
order to limit the radicalic decomposition reactions which, as known, are favoured by the temperature and the metal 
presence. The degradation reactions especially concerning the mixtures containing HCFC 123. HFC 356 fffa and 365 
mfc, can always be prevented or reduced by the use off nitroparaffins and/or organic substances in the molecule off 

40 which conjugated double bonds are present 

[0060] The stabilizing agents are generally used in amounts of 0.1-5% by weight 

[0061] To the compositions off the invention, non ionk; surfactant agents soluble therein can be added to decrease the 
interfacial tension with water and favour the water removal from the surfoces subjected to drying. The used surfactant 
concentration is in the range 0.005%-5% by weight on the azeotropic or near azeotropic components, i.e. on the sol- 
45 vent/drying agent. 

[0062] TTie compositions of the present invention can be used also in aerosol applications for the electronic compo- 
nents cleaning in combination with one or more propellents, preferably selected from HFC 134a (1,1,1.2-tetrafluor- 
oethane). HFC 227ea (1 .1 ,1 .2.3.3.3-heptaf luoropropane) or mixtures thereof. 

so gxAi^piei 

[0063] The evaluation of the azeotropic or near azeotropic behaviour is made as fbllows: the mixture of known com- 
position and weight is introduced in a small glass cell, previously evacuated, having an internal volume equal to about 
20 cm^. equipped with metal connections, feeding valve and a pressure transducer to evaluate the system vapour pres- 
55 sure. 

[0064] The filling volumetric ratio is initially equal to about 0.8%v. 

[OOOq The cell is introduced in a themiostatic bath and the temperature Is slowly changed until obtaining a vapour 
pressure equilibrium value equal to 1 .013 bar. The conresponding temperature is recorded and it represents the mixture 
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boiling temperatur at the 1 .013 bar pressure. 

[0066] The temperature is measured dose to the equilibrium c6ll with a thermometer the accuracy of which is equal 
to -iV-O.Ol <'C: particular attention was paid so that the external temperatur measured in the bath is really the internal 

one of the cell. 

[0067] By changing the mixture composition it is possible to estimate possible deviations with respect to the ideality 
and therefore to identify the azeotropic composition which, as said, will be characterized by an absolute minimum or 
maximum with respect to the pure components. 

[0068] In order to confirm tfie azeotropic or near azeotropic behaviour, the mixture characterized by a minumum or a 
maximum of the boiling temperature and others identified dose to the azeotrope were subjected to evaporation test at 
the azeotrope constant temperature. 

[0069] The cell content is removed at constant temperature by evaporation until having a loss conresponding to 50% 
by weight of the initial amount. 

[0070] From the evaluation of the initial and final pressure the per cent variation of the vapour pressure is calculated: 
if the decrease is equal to zero the mixture in those conditions is an azeotrope. if the decrease is < 10% Its behaviour 
isofanearazotrope. 

[0071 ] It is known that a near azetropic mixture has a behaviour closer and closer to a tnje azeotrope if the per cent 
variation is lower and lower and near to zera 

[0072] As a further oonfirmation of *ie azeotropic and near azeotropic behaviour, togheter with tiie above reported 
evaluations, analyses of the composition of some mixtures object of the present invention, have been carried out by 
gaschromatographic method before and after tiie evaporation test 

[0073] The azeotropic mixtures maintain unchanged, within tfie limits of the error of tiie analytical methods, tiie com- 
position after tiie liquid evaporation, vifhile in tiie case of near azeotropic systems, limited variations of composition are 
observed. 

[0074] In all tiie measurements reported in Tables from 2 to 18 tiie visual observation of tiie liquid phase at its normal 
fc)oiling temperature has in any case shown that no phase separations took place and that the solutions were limpid and 
honrK)geneous. 

IWel 



Hydrof luoropolyether chemical • physical and toxicological characteristics 



Chemical structure 


HCF2OCF2OCF2H 
(HFPE1) 


HCF2OCF2CF2OCF2H 
(HFPE2) 


CFC113 1.1.2-trichloro- 
1 .2.2-ti^i- f luoroetiiane 


Molecular mass 


184.04 


234.05 


187.38 


Boiling temperature {^C, at 1.013 
bar) 


35.39 


58.21 


47.55 


Evaporation latent heat (KJ/Kg, at 
1.013 bar) 


165 


139 


144 


Uquid density at 25»C (g/cm^) 


1.54 


1.60 


1.56 


Flammability in air (% volume) 


non flammable 


non flammable 


non flammable 


ODP CFC11=1 


0 


0 


1.07 


lifetime (years) 


<10 


<10 


110 


Acute toxicity in rats per os. LD50 
(ppmv/4 hours) 


>5000 


>5000 


43000 


Acute toxicity in rats by inhalation, 

LC50 (ppmv/4 hours) 


>32000 


>32000 


50000 


Suriace pressure at 20*'C 
(dynes/cm) 


14.0 


15.5 


18.1 


Isottierm evaporation speed at 
TO^'C (mg/min) 


1.5 


0.6 


1 



EP 0 980 910 A2 



Table No 2 



boiling temperature evaluation at the pressure of 
1.013 bar HCF2OCF2OCF2H/ HCFC 123 binary 
mixture 


COl^POSlTiON 
Lir*r rtpp r^pc u 1^ 

bywL) 


BOILING TEMPERA- 

n IDC 


0 


27.54 


5.4 


27.00 


7.7 


26.77 


13.0 


26.75 


16.3 


26.71 


20.1 


26.70 


24.2 


26.68 


26.1 


27.71 


40.0 


26.96 


49.3 


27.21 


60.2 


27.86 


72.6 


29.39 


100 


35.39 



SO 



Table Na 2a 



evaluation of the azeotropic and near azeotropic behaviour by determination of the per cent variation of the 
vapour pressure after evaporation of 50% of the initial liquid mass 


Initial composition (% by 
wt.) HCF2OCF2OCF2H/ 
HCFC 123 


Temperature f^C) 


Initial pressure (bar) 


New composition after liq- 
uid evaporation of 50% t)/ 
wt(%bywL) 
HCFgOCFaOCFgH/ 
HCFC 123 


AP/PxIOO (%) 


24.2/75.8 


26.68 


1.013 


24.3/75.7 


0 


5.5/94.5 


26.68 


0.993 


5.4/94.6 


0.30 


54.1/45.9 


26.68 


0.970 


58.9/41.1 


2.06 



SO 
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Table 3 



boiling temperature evaluation at the pressur of 
1.013 bar HCF20CF20CF2H/n-pentane binary 
mixture 


COMPOSITION 

HCF2OCF2OCF2H (% 

by weight) 


BOILING TEMPERA- 
TURE (•C) 


0 


35.79 


12.6 


26.42 


25.9 


23.00 


50.0 


21.45 


61^ 


21.32 


74.9 


21.35 


83.4 


21.49 


87.0 


21.70 


95.6 


25.18 


100 


35.39 



Table 3a 



evaluation of the azeotropic and near azeotropic behaviour by determination of 
the vapour pressure per cent variation after evaporation of 50% of the Initiai liquid 

mass 


Initial composition (% by 

wt) HCF2OCF2OCF2H/ 

n-pentane 


Temperature {'C) 


Initial pressure (bar) 


AP/Px100(%) 


61.9738.1 


21.32 


1.013 


0 


50.3/49.7 


21.32 


1.010 


2.47 


84.3/15.7 


21.32 


1.006 


3.08 



Table 4 



evaluation of the boiling temperature at the pres- 
sure of 1 .01 3 bar HCF20CF20CF2H/iso -pentane 
binary mixture 


COMPOSITION 
HCFaOCFgOCFgH {% 
bywt) 


BOILING TEMPERA- 
TURE CO 


0 


27,18 


14.2 


21.02 


20.4 


20.00 
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Table 4 (continued) 



evaluation f the boiling temperature at the pres- 
sure of 1 ^13 bar HCFsOCFsOCFsH/iso -pentane 
binary mixture 


COMPOSITION 
HCFaOCFaOCFgH (% 
bywL) 


BOILING TEMPERA- 
TURE CO 


39.5 


17.70 


61.0 


17.40 


63.1 


17.35 


80.1 


17.68 


90.4 


19.80 


100 


35.39 



20 

Table 4a 



evaluation of the azeotropic and near azeotropic behaviour by determination of 
the vapour pressure per cent variation after evaporation of 50% of the initial liquid 

mass 


Initial composition (% by 
wt) HCFgOGFgOCFjH/ 
iso-pentane 


Temperature (*C) 


Initial pressure (bar) 


AP/Px100(%) 


63.0/37.0 


17.35 


1.013 


0 


39.0/61.0 


17.35 


1,003 


1.49 


79.8/20.2 


17.35 


1.003 


4.79 



3S 



Table 5 



evaluation of the boiling temperature at the pres- 
sure of 1.013 bar HCF20CF20CF2H/acetone 
binary mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywL) 


BOILING TEMPERA* 
TURE CO 


0 


56.50 


28.1 


57.88 


41.7 


58.11 


51.0 


57.98 


61.2 


56.63 


74.8 


53.62 


100 


35.39 
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Table 5a 



evaluation of the azeotropic and near azeotropic behaviour by determination of the vapour pressure per cent 
variation after evaporation of 50% of the initial liquid mass. 


Initial composition (% by 

Wt.) HCF2OCF2OCF2H/ 

acetone 


Temperature ('C) 


Initial pressure (bar) 


New composition after 
evaportion of 50% by 
weight of the liquid (% by 

wt.) HCF2OCF2OCF2H/ 

acetone 


AP/PxIOO (%) 


41.7/58.3 


58.11 


1.013 


41.8/58.2 


0 


28.0A72.0 


58.11 


1.021 


31.1/68.9 


0.88 


50.4/49.6 


58.11 


1.019 


49.7/50.3 


1.37 



SO 

Tables 



evaluation of the boiling temperature at the pres- 
sure of 1 .01 3 bar HCF2OCF2OCF2H/HFC 365 mf c 
binary mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywt) 


BOILING TEMPERA- 
TURE CO 


0 


40.09 


10.0 


36.89 


20.0 


34.92 


30.0 


33.71 


40.1 


33.01 


50.1 


32.66 


60.1 


32.60 


75.0 


33.13 


80.0 


33.54 


100 


35.39 



Table 6a 



evaluation of the azeotropic and near azeotropic behaviour by determination of 
the vapour pressure per cent variation after evaporation of 50% of the initial liquid 

mass 


Initial composition (% by 
wt) HCF20CF20CF2H/ 
HFC365mfc 


Temperature ('C) 


Initial pressure (bar) 


AP/PxIOO (%) 


60.1/39.9 


32.60 


1.013 


0 
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Table 6a (continued) 



evaluation Of the azeotropic and near aze tr pic behaviour by ctetenninati nof 
the vapour pressure per cent variation after evaporation of 50% of the initiai liquid 

mass 


Initial oonposition (% by 

Wt) HCF2OCF2OCF2H/ 

HFC365mfc 


Temperature (*C) 


Initial pressure (bar) 


AP/Px100(%) 


21.0/78.9 


32.60 


0.937 


5.21 


82.1/17.9 


32.60 


0.968 


7.73 



Table 7 



evaluation of the boiling temperature at the pres- 
sure of 1.013 bar HCF2OCF2OCF2H/HFC 356 ffa 
binary mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywL) 


BOILING TEK4PERA- 
TURE CO 


0 


24.71 


10.1 


24.16 


19.9 


24.05 


29.9 


24.22 


40.0 


24.65 


49.9 


25.29 


60.1 


26.24 


70.1 


27.60 


80.1 


29.65 


100 


35.39 



Table 7a 



evaluation of the azeotropic and near azeotropic behaviour by determination of 
the vapour pressure per cem variation after evaporation of 50% of the initial liquid 

mass 


Initial conposition (% by 
wtjHCFgOCFgOCFjH/ 
HFC 356 ffa 


Temperature CC) 


Initial pressure (bar) 


AP/PxIOO {%) 


19.9/80.1 


24.05 


1.013 


0 


4.2/95.8 


24.05 


1.000 


0.41 


38.2/61.8 


24.05 


0.994 


2.21 
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Tables 



evaluation f the boiling temperature at th pres- 
sure of 1.013 bar HCF2C>CF2CX^F2H/metoxyme- 
thyl mettiyl etiier binary mixture 


COMPOSITION 

HCF2OCF2OCF2H (% 

bywL) 


BOIUNG TEMPERA- 

*t*l IBC? 

TURE, "C 


0 


41.96 


20.1 


42.80 


27.5 


43.05 


38.1 


43.40 


50.6 


43.78 


59.1 


43.74 


602 


.43.76 


65.0 


43.53 


72.1 


42.95 


78.7 


41.66 


100 


35.39 



Table 8a 



evaluation of the azeotropic and near azeotropic behaviour by determination of the 
vapour pressure per cent variation after evaporation of 50% of the initial liquid mass 


Initial composition (% by 
wL) HCF2OCF2OCF2H/ 
methoxymethyl methyl ether 


Temperature ('C) 


Initial pressure (bar) 


AP/PxIOO (%) 


59.1/40.9 


43.74 


1.013 


0 


72.1/27.9 


43.74 


1.045 


2.39 


27.5/72.5 


43.74 


1.041 


2.02 



lWe9 



evaluation of the boiling temperature at the pres- 
sure of 1.013 bar HCF20CF20CF2H/n-hexane 
binary mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywt) 


BOILING TEMPERA- 
TURE CO 


0 


68.00 


15.4 


43.86 


34.0 


35.15 
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TabI 9 (continued) 



valuation of the boiling temperature at the pres- 
sure of 1.013 bar HCFzOCFjOCFsH/n-hexane 
binary mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywt) 


BOILING TEMPERA- 
TURE CO 


50.8 


33.12 


65.6 


32.42 


74.7 


32.10 


78.1 


32.15 


90.1 


32.22 


100 


35.39 



20 



Table 9a 



evaluation of the azeotropic and near azeotropic t)ehaviour by determination of 
the vapour pressure per cent variation after evaporation of 50% of the initial liquid 

mass 


Initial composition (% by 
wt) HCFgOCfaOCFgH/ 
n-hexane 


Temperature (*C) 


Initial pressure (bar) 


AP/PxIOO (%) 


74.7/25.3 


32.10 


1.013 


0 


65.6/34.4 


32.10 


1.006 


0.60 


90.1/9.9 


32.10 


1.011 


0.89 



Table 10 



evaluation of the boiling temperature at the pres- 
sure of 1.01 3 bar HCF20CF20CF2H/tDCE binary 
mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywt) 


BOILING TEMPERA- 
TURE CO 


0 


46.70 


6.0 


40.65 


6.7 


40.05 


24.2 


33.02 


40.5 


30.96 


59.1 


29.85 


70.2 


29.79 


75.1 


29.76 



15 



EP 0 980 910 A2 



Table 10 (continued) 



evaluati n of the boiling temperature at the pies- 
sure of 1 .01 3 bar HCF2OCF2OCF2H/ tDCE binary 
mixture 


COMPOSITION 
HCF2OCF2OCF2H (% 
bywt) 


BOIUNQ TEMPERA- 
TURE CC) 


84.8 


30.13 


94.2 


31.88 


100 


35.39 



IS 



Table 10a 



evaluation of the azeotropic and near azeotropic behaviour by determination of the vapour pressure per cent 
variation after evaporation of 50% of the initial liquid mass 


Initial composition (% by 
wt) HCFgOCFgOCFgH/ 
tDCE 


Temperature ("C) 


Initial pressure (bar) 


New composition after liq- 
uid evaporation of 50% by 

weight (% by wt.) 
HCF20CF20CF2H/IDCE 


AP/Px100(%) 


75.0/24.9 


29.76 


1.013 


75.4/24.5 


0 


59.2/40.8 


29.76 


0.992 


54.9/45.1 


0.70 


84.8/15.2 


29.76 


0.975 


88.0/1^0 


2.50 



Table 11 



evaluation of the boling temperature at the pres- 
sure of 1.013 bar HCF20CF2CF20CF2H/n-pei>- 
tane binary mixture 


COMPOSITION 
HCF2OCF2CF2OCF2H 
(%bywL) 


BOILING TEMPERA- 
TURE CC) 


0 


35.79 


17.3 


31.75 


29.1 


31.52 


603 


31^ 


68.0 


31.04 


72.1 


31.08 


74.3 


31.15 


79.3 


31.25 


84.3 


31.77 


93.4 


35.83 


100 


58.21 
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Table 11a 



azeotropic and near azeotropic behaviour evaluation by determination of the 
vapour pressure per cent variation after evaporation of 50% of the Initial liquid 

mass 


Initial conposrtion (% by 

HCF2OCF2CF2OCF2H/ 
n-pentane 


Temperature (*C] 


Initial pressure (bar) 


AP/PxIOO (%) 


60.8/39.2 


31.02 


1.013 


0 


17.3/82.7 


31.02 


1.002 


4.59 


74.3^.7 


31.02 


1.008 


4.36 



Table 12 



boiling temperature evaluation at the pressure of 
1.013 bar HCFsOCFjCFsOCFsH/acetone binary 
mixture 


COMPOSITION 
HCFgOCFaCFgOCFgH 
(%bywt) 


BOILING TEMPERA- 
TURE CC) 


0 


56.50 


15.5 


56.83 


30.8 


58.23 


40.7 


59.45 


58.6 


62.87 


70.0 


65.04 


79.4 


65.96 


85.5 


65.28 


89.9 


64.41 


100 


58.21 
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Table 12a 



azeotropic and near azeotr picbehavi urevaluati nby determination of the vapour pressure per cent var- 
iation after evaporation of 50% of the initial liquid mass 


Initial composition (% by 
wt) 

HCFaOCFgCFaOCFgH/ 
acetone 


Temperature (*C) 


Initial pressure (bar) 


New composition after 
liquid evaporation of 
50% by weight 

HCF2OCF2CF2OCF2H/ 
acetone (% by wt.) 


AP/Px100(%) 


79.5/20.5 


65.96 


1.013 


79.3/20.7 


0 


69.5/30.5 


65.96 


1.044 


73.9/26.1 


2.78 


84.8^15.2 


65.96 


1.035 


82.5/17.5 


2.90 



Table 13 



evaluation of the boiling temperature at the pres- 
sure of 1 .01 3 bar HCFsCX^FsCFjOCFsH/methyl 
alcohol binary mixture 


COMPOSITION 
HCF2OCF2CF2OCF2H 
(%bywt) 


BOILING TEMPERA. 
TUBE CC) 


0 


65.00 


21.0 


63.15 


40.3 


59.95 


50.0 


57.88 


73.8 


53.45 


84.3 


52.18 


88.7 


51.83 


93.9 


51.38 


96.5 


53.87 


100 


58.21 



Table 13a 



azeotropic and near azeotropic behaviour evaluation by determlantlon of the 
vapour pressure per cent variation after evaporation of the 50% of the Initial liquid 

mass 


Initial composition (% by 
wt.) 

HCF2OCF2CF2OCF2H/ 
methyl alcohol 


Temperature (*C) 


Initial pressure (bar) 


AP/Pxl00{%) 


93.9/6.1 


51.38 


1.013 


0 
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Table 13a (continued) 



aze tr pic and near azeotropic behaviour evaiuation by deternrdantion f the 
vapour pressure per cent varlati n after evaporation of tlie 50% of the Initial liquid 

mass 


Initial oomposition (% by 
wl) 

HCF2OCF2CF2OCF2H/ 
methyl alcohol 


Temperature ("C) 


Initial pressure (bar) 


AP/PxIOO (%} 


73.5/26.5 


51.38 


0.938 


1.60 


95.8/4.2 


51.38 


1.010 


0.89 



Table 14 



boiling temperature evaluation at the pressure of 
1.013 bar HCF20CF2CF20CF2H/n-hexane binary 
mixture 


CX)MPOSITION 
HCF2OCF2CF2OCF2H 
(%bywt.) 


BOILING TEIWIPERA- 
TURE CO 


0 


68.00 


20.6 


56.24 


39.7 


48.81 


59.9 


46.74 


73.8 


46.66 


78.7 


46.76 


89.9 


49.00 


100 


58.21 



Table 14a 



azeotropic and near azeotropic behaviour evaiuation by determination of the 
vapour pressure per cent variation after evaporation of 50% of the Initial liquid 

mass 


Initial cx)mpos(tion (% by 
wL) 

HCF20CF2CF20CF2H/ 
n-hexane 


Temperature (^C) 


Initial pressure (bar) 


AP/PxlOO (%) 


73.8/26.2 


46.66 


1.013 


0 


39.8/60.2 


46.66 


0.938 


7.57 


89.9/10.1 


46.66 


0.935 


8.02 
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Table 15 



boiling temperatur evaluation at the pressure of 
1.013 bar HCFzOCFsCFaOCFaH/tDCE binary mix- 
ture 


COMPOSITION 
(%bywt.) 


BOILING TEMPERA- 

Tl IOC 


0 


46.70 


5.6 


44.16 


20.5 


41.28 


35.2 


40.43 


45.1 


40.22 


50^ 


40.17 


54.7 


40.18 


64.9 


40.26 


75.5 


40.99 


86.0 


43.22 


95.0 


49.37 


100 


58.21 



30 



Table 15a 



35 


azeotropic and near azeotropic behaviour evaluation by determination of the vapour pressure per cent var- 
iation after evaporation of 50% of the initial liquid mass 


40 


Initial composition (% by 

wl.) HCF2OCF2 

CFaOCFgH/tDCE 


Temperature (''C) 


Initial pressure (bar) 


New composition after 
liquid evaporation of 50% 
bywt.(%bywt.) 
HCF2OCF2 
OCF2HADCE 


AP/PxIOO (%) 




50.0/50.0 


40.17 


1.013 


49.8/50.2 


0 




44.4/55.6 


40.17 


1.010 


43.1/56.9 


1.88 


45 


65.3/44,7 


40.17 


1.012 


58.8/41.2 


2.07 



SO 
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Table 16 



boiling temperature evaluati n at the pressure of 
1.013 bar HCFzOCFjCFzOCFzH/ethyl alcohol 
binary mixture 


COMPOSITION 

n wr2w wr 2wwr2ri 

(%bywt) 


BOILING TEMPERA- 
TURE 


0 


78.50 


20.6 


72.35 


48.9 


63.70 


62.6 


60.12 


80.0 


57.33 


89.7 


56.07 


94.7 


55.65 


98.0 


55.75 


99.0 


56.02 


100 


58.21 



Table 16a 





azeotropic and near azeotropic behaviour evaluation by determination of the vapour pressure per cent var- 
iation after evaporation of 50% of the initial liquid mass 


35 


Initial composition (% by 
wt.) 

HCF2OCF2CF2OCF2H/ 
ethyl alcohol 


Temperature ("C) 


Initial pressure (bar) 


New cx)mposition after 
evaporation of 50% by 
weight of the liquid (% k>y 
wt.) 

HCF2OCF2CF2OCF2H/ 
ethyl alcohol 


AP/PxIOO (%) 


40 


94.7/5.3 


55.65 


1,013 


95.0/5.0 


0 




79.4/20.6 


55.65 


0.954 


75.6/24.4 


1.26 




99.0/1.0 


55.65 


1.005 


99.3/0.7 


2.99 



45 



SO 
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Table 17 



5 


Azeotroplc and near azeotr pic behaviour evaiuation by determination of the vapour pressure per 

cent variation after evaporation of 50% of the initiai liquid mass 
Binary mixtures of drf lucromethoxy-bis (dffluoromethyl 6ther)/1*diftuoromethc»(y-1 ,1 ,2.2*t6traf ltx)roethyl dif- 

luoromethyl ether 


10 


Initial composition 
HCF2OCF2OCF2H/ 
HCF20CF2CF20CF2H(% 
bywt.) 


Temperature CC) 


initial pressure (baO 


AP/Px100(%) 




50.0/50.0 


43.00 


1.013 


9.28 


IS 


11.8/83.9* 


53.97 


1.013 


6.71 


60.3/39.7 


41.57 


1.013 


5.92 



' contains 43% by weight of heavier impurities fomned fay HFPE having a liigher molecular weight 



20 



Table 18 



evaluation of ternary mixture azeotropic behaviour by determination of the vapour pressure per cent varia- 
tion after evaporation of 50% of the initial liquid mass 

Ternary mixtures 


Initial composition (% by wt.) HCFC 
123/HCF20CF20CF2H/n-pentane 


Boifing temperature (*C) 


Initial pressure (bar) 


AP/PxIOO (%) 


69.5/25.9/4.6 


24.45 


1.013 


7.31 


23.9/55.1/21.0 


23.86 


1.013 


2.83 


HCF20CF20CF2H/HCF20CF2CF20CF2H/ac 
etone 12.0/18.0/70.0 


57.75 


1.013 


3.16 


HCFC 

I23/HCF2OCF2OCF2H/HCF2OCF2CF2OCF2 
H 40.0/37.9/22.1 


30.84 


1.013 


5.52 


HCF2OCF2OCF2H/HCF2OCF2CF2OCF2H/ID 
CE 25.6/24.5^49.9 


34.80 


1.013 


5.73 


38.1/36.1^5.1 


34.32 


1.013 


5.82 


HCF20CF20CF2H/HCF20CF2CF20CF2H n- 
pentane 30.0^0.0/50.0 


25.50 


1.013 


0.30 



so [0075] The solvent effect of the HFPE-based mixtures is evaluated by determination of the Kauri-butanol index, 
reported In Table 1 9, according to ASTM D1 1 33-86 method. The test has been however modified to limit the losses due 
to the soh^ent evaporation with boiling temperature lower than 40**C; a 1 00 ml flask is used as vessel for the Kauri-buta- 
nol solution; the end part of the buret containing the solvent is inserted in a holed stopper closing the f lasicso as to carry 
out the titration limiting the solvent evaporatioa The Kauri-butanot solution is stirred by a magnetic stirrer. The end titra- 

55 tion point is identified in connection with a diffused turbidity which appears in the l^rl-lxitanol solution due to the resin 
separation. 
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Table 19 



Solvent 


Composition (% by wt.) 


Kauri-butanol index 


CFC113(comp) 


100 


31 


HFPE1AHFPE2/HCFC 123 Example composition 1 


14.5/9.5/76.0 


33 


HFPEiyHFPE2/n-pentane Example compositions II.X 


12.0/49.0/39.0 


25 


HFPE1/HFPE2/n-hexane Example compositions VII. XIII 


14.8/59.0/26.2 


26 


HFPE1/HFPE2ADCE Example compositions IX, XIV 


6.2/43.8/50.0 


24 


HFPE1 - HCFgOCFgOCFaH 
HFPE2 « HCFgOCFgCFgOCFgH 



EXAMPLE 8 

[007SI The oily product removal capacity from molded circuits has been verified according to the following method: a 
so known amount of an oily product is uniformly spread on the molded circuit surface having 35x1 9 mm sizes; 0.100 g of 
oil are spread on a single surface of the circuit, then the article is dipped in the solution to be tested. 
[0077] After 5 minutes of dipping, the circuit is allowed to drie for further 5 minutes at room temperature so as to 
remove the solvent traces and then it is weighed again on an analytical balanca 
10078] The following oily products have been used: 



2S 



30 



1) AlkyI Benzene-Zerlce S 46 oil by ESSO 

2) RuoroSilicone-FS 1265 oH by DOW CORNIG 

3) Ester-k;ematic SW 100 oil by CASTROL 

4) Mineral-Clavus 32 oil by SHELL. 



[0079] Tests are carried out at room temperature (23>25''C) and tests at the k)oiling temperature of the solvent mix- 
tures. In the latter case the solvent is placed In a vessel equipped with a refrigerant under reflux which recovers the 
vapour of the boiling solution. 

[0080] In all the tests 30 ml of solvent solution have been used. 
35 [0081] The results are reported in Table 20 expressed as removed oil percentage. 



Table 20 



40 






Percentage of removed oil for type of oil (% by weight) 


SOLVENT 


Temperature 


(1) 


(2) 


(3) 


(4) 




CFC113(comp) 


23 


100 # 


99.5 g 


100 # 


100# 


45 


HFPE1/HFPE2/HCFC123 
{14.5)(9.5K76.0) 

Example composition 1 


23 


100 # 


100 # 


100 # 


100 # 




HFPE1/HFPE2/n-pentane 
(12.0)(4g.0)(39.0) 


23 


100 # 


100 # 


100 # 


100 # 


SO 


Example compositions II, X 














HFPE1/HFPE2/n-esano 
(14.8)(59.0){26.2) 


23 


100 # 


100 # 


100 # 


100 # 




Example compositions VII, XIII 












55 


HFPE1/HFPE2/methyl akxshol 
(18.8)(75.1){6.1) 

Example oompositkm XII 


51 


88.1 i 


100 # 


100 # 


81.0 § 
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Table 20 (continued) 







Percentage of removed oil for type f il(% by weight) 


SOLVENT 


Temperature °C 


(1) 


(2) 


(3) 


(4) 


HFPE1/HFPE2rtDCE (6.2) 
(43.8) (50.0) 

Example compositions IX. XIV 


25 


100 # . 


100 # 


100 # 


100# 


HFPE1/HFPE2/acetone 
(15.9)(63.5)(20.6) 

Example compositions IV, XI 


66 


100 § 


100 # 


100# 


100 g 


HFPE1 sHCFgOCFgOCFsH 
HFPE2 = HCF2OCF2CF2OCF2H 

1) Alky! Benzene-Zerice S 46 oil by ESSO 

2) FluoroSllicone-FS 1265 oil by DOW CORNIG 

3) Ester-lcematic SW 1 00 oil by CASTROL 

4) MIneral-Ciavus 32 oil by SHELL 

I The removed oil is not completely soluble In the solvent mixture at the test temperature 
# the oil removed is completely soluble in the solvent mixture at the test temperature. 



[0082] In many cases with the mixtures reported in Table 20 it Is possible to obtain a wide solvent action towaids oily 
products of different type with results higher than or comparable with those offered by CFC 113. 
[0083] Furthermore, the great availability of azeotropic and near azeotropic mixtures allows to select the best com- 
position in connection with the type of oily substance to be removed. 

EXAMPLE 4 

i 

[0084] The HFC 134a and HFC 227 ea solubility with some solvent compositions for aerosol applications Ibr the 
cleaning of electronic components is reported hereinafter. 



Table 21 



Solvent compositions (% by wt.) 


Propellent 


Propellant concentration in 
admixture with the solvent 
compositions (% by weight) 


Temperature ('C) 








0 


25 


50 


HFPE1/HFPE2/ n-hexane (14.8) 
(59.0) (26.2) 


HFC 134a 


49.2 


s 


s 


s 


HFPE1/HFPE2/acetone (15.9) (63.5) 
(20.6) 


HFC 134a 


48.8 


s 


s 


s 


HFPE1/HFPE2/-methoxymethyl 
methylether (35.0)(24.0) (41.0) 


HFC 134a 


50.7 


s 


s 


s 


HFPE1/HFPE2/-mettioxymetiTyl 
methylether (35.0) (24.0) (41.0) 


HFC 227ea 


38.1 


s 


s 


s 


HFPE1 = HCFgOCFaOCFaH 

HFPE2 = HCF2OGF2CF2OCF2H 

S" The propellant is completely soluble in the used solvent. 



EXAMPLES 

[0085] The water removal from glass surfaces by means of some compositions object of the present invention is 
desaibed. 
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[0086] In a cytindrical container having a 46 cm diameter and a 56 cm height, equipped with a neoprene closing stop- 
per (cover), 30 ml of the soluti n to be tested are introduced. 

[0087] The compositions, indicated in Table 22, used for the water removal tests are prepared in a 50 ml flask and are 
heated in a thermostatic bath at a temperature of about S^'C lower than the boiling temperature of the solution itself. 
[0088] The solutions are added of 600 ppm weight of a surfactant able to reduce the interfcicial tension with water and 
favour the removal phenomenon of this from the surface subjected to drying; the tests have been canied out In compar- 
ison with CFC 1 1 3 equivalently additioned of a surfactant constituted by 1 .1 ,2-dodecandiammonium-bis [di-(3,6 dioxa- 
pentadecyl)phosphat6] . 

[0089] After heating the solution is transferred in the test container equipped with cover. 
[0090] On a glass surface having 37x25x1 mm sizes. 0.015 g of water are deposited in the form of small drops. 
[0091] The glass is placed on a metal frame which is used to canry out the article dipping in the liquid phase of the 
solution to be tested. 

[0092] The container for the test is opened and the frame is slowly dipped into the solution; the frame upper part runs 
in a hole made in the rubber cover (cap) which closes the container. 

[0093] When two minutes have elapsed, the frame is lifted from the liquid phase, by letting run the external end part 
through the hole present in the cover (cap): the glass will remain exposed to the solution vapours for one minute, then 
it is removed from the container and weighed. 

[0094] In Table 22 the results relating to the water removal tests in comparison with the reference system formed by 
CFC 113. are reported. 

[0095] The tested solutions allow to remove water in a similar way to the reference system. 



Table 22 



AGENT solvent/drying 


Temperature ("C) 


removed water (% by 
weight) 


CFC 113* 


42 


100 


HFPE1/HFPE2/HCFC123 (14.5) (9.5) (76.0) )* 


23 


100 


HFPE1/HFPE2m)CE (6.2) (43.8) (50.0)* 


35 


100 



* contains 600 ppm by weight of 1.1 ,2-dodecandiammonium bis [di-(3,6 dioxapentadecyOphosphate] 



Claims 

1. Azeotropic or near azeotropic compositions, based on difluoromethQxy43is(difluoromethyl ether) and/br l-diffkior- 
omethoxy- 2-tetrafluoroethyl difluoromethyl ether, essentially consisting of: 







composition % by weight 


1) 


difluoromethoxy bis(difluoromethyl ether) HCF2OCF2OCF2H); 


2-60 




1.1-dichloro-2,2.2-trifluoroethane {CHCI2CF3, HCFC 123) 


98-40 


10 


difluoromethoxy bis(diftuoromethyl ether) (HCF2OCF2OCF2H): 


1-95 




n-pentane. 


99-5 


HI) 


d'lfluoromethoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


1-99 




isoisentane 


99-1 


IV) 


difluoromethoxy bis(dif luormethyl ether) (HCF2OCF2OCF2H); 


1-60 




dimethyl ketone (acetone) 


99-40 


V) 


difluoromethoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


1-99 




1,1,1,3.3-pentafluordbutane (CF3CH2CF2CH3, HFC 365 nOc) 


99-1 
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(continued) 






composition % by weight 


VI) 


dif luoromethox/ bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 
1,1.1.4.4.4-hexafluorobutane (CF3CH2CH2CF3, HFC 356 ffffa) 


1-40 
99-60 


VIO 


dif luorometoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


1-96 




methoxymethyl methylether 


99-14 


VIII) 


dif luoromethoxy bis(dif tuoromethyi ether) (HCF20CF20CF^); 


30-99 




n-hexane 


70-1 




dif luoromethoxv bisfdHluoromethvl ether) (HCFaOCFoOCFoH): 


1-99 




trans 1,2<iichk>roethylene (CICHCHa, tDCE) 


99-1 


X) 


1 -dif luoromethoxy 1.1. 2,2-tetrafluoroethyldifluoromethyl ether 


1-93 




n-pentane 


99-7 


XI) 


1 -dif luoromethoxy 1 , 1 ,2,2-tetraf luoroethyl dif luoromethyl ether 

\rii,r r2 V/ w "2 o "2 V/ w r2ri/ 1 


30-99 




dimethyl ketone (acetone) 


70-1 


xio 


1<lif luoromethoxy 1 .1 ,2,2-tetrafluoroethyl dif luoromethyl ether 


50-99 




methyl alcohol 


50-1 


XIII) 


1 -dif luoromethoxy 1.1^,2-tetrafluoroethyl dif luoromethyl ether 
nHCF..OCF«CF'iOCF4H)* 


15-99 




n-hexane 


85-1 


XIV) 


1 -dif luoromethoxy 1 .1 ,2,2-tetrafluoroethyl dif luoromethyl ether 
(HCFiOCFaCFaOCFaH); 


1-99 




trans 1 .2-dichioroethylene (CICHCHCI) 


99-1 


XV) 


1 -dif luoromethoxy 1 ,1,2,2-tetrafluoroethyl dif tuoromethyi ether 
(HCF20CF2CF20CF2H); 


5-99 




ethyl alcohol 


95-1 


2. Azeotropic or near azeotroplc compositions according to claim 1 , essentially consisting of: 






composition % by weight 


1) 


difluoromethoxy bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


2-54 




1.1-dichloro-2.2.2-trifluoro6thane (CHajCFs, HCFC 123) 


98-46 


11) 


difluoromethoxy bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


25-95 




n-pentane 


75-5 


III) 


difluoromethoxy bis(dff luoromethyl ether) (HCF2OCF2OCF2H): 


25-98 




iso-pentane 


75-2 


IV) 


difluoromethoxy bis(difluormethyl ether) (HCF2OCF2OCF2H); 


20-60 




dimethyl ketone (acetone) 


80-40 
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conposition % by weight 


V) 


difiuoromethoxy bi8(difluoromethyl ether) (HCF2CX^F20CF2H); 


1U-9o 




1 .1 ,1 ,3,3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 mfc) 


90-2 


VI) 


difiuoromethoxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


10-40 




1 ,1 .1 .4,4,4-hexaf luorobutane (CF3CH2CH2CF3, HFC 356 ffa) 


90-60 


VIQ 


difluorometaxy bis(dif luoromethyl ether) (HCF2OCF2OCF2H); 


25-96 




methoxymethyl methylether 


75-14 


VIII) 


difiuoromethoxy bisCdHhioromethyl ether) (HCF2OCF2OCF2H); 


35-98 




n-hexane 


65-2 


IX) 


difiuoromethoxy bis(diftuoromethyf ether) (HCF2OCF2OCF2H); 


18-95 




trans 1.2-dichloroethy1ene (CICHCHCI, tDCE) 


82-5 


X) 


1 -difiuoromethoxy 1 ,1 ,2,2-tetraf luoroethyl dif luoromethyl ether 
(HCF2OCF2CF2OCF2H); 


25-93 




n-pentane 


75-7 


XI) 


1 -difiuoromethoxy i,1,2,2-tetraf luoroethyl difluorometnyi ether 
(HCF2OCF2CF2OCF2H); 


50-90 




dimethyl ketone (acetone) 


50-2 


XII) 


1 -difiuoromethoxy 1,1 ,2.2-tetraf luoroethyl dif luoromethyl ether 
(HCF2OCF2CF2OCF2H); 


60-98 




methyl alcohol 


40-2 


XIII) 


1 -difiuoromethoxy 1,1.2.2-tetraf luoroethyl dif luoromethyl ether 
(HCF2OCF2CF2OCF2H); 


25-98 




n-hexane 


75-2 


XIV) 


1 -difiuoromethoxy 1.1 ,2,2-tetraf luoroethyl cBfluoromethyl ether 
{HCF2OCF2CF2OCF2H); 


15-95 




trans 1.2-dichloroethylene (CICHCHCI) 


85-5 


XV) 


1 -difiuoromethoxy 1.1,2,2-t6traf luoroethyl dif luoromethyl ether 
(HCF2OCF2CF2OCF2H); 


10-98 




ethyl alcohol 


90-2 



3. Azeotropic oompositionB according to claims 1 and 2 for which an absolute minimum or maximum in the boiling 
temperature at the pressure of 1.013 bar with respect to the pure products is noticed, defined as follows: 



A) 


difluoromethoxy-bi8-(difluoromethyl ether) (HCF2OCF2OCF2H); 


24%bywL 




1.lKjichloro-2,2.2-tr'ifluoroethane (CHCi2CF3, HCFC 123) 


76%bywt 


B) 


dif luoromethoxy-bis (dif luoromethyl ether) (HCF2OCF2OCF2H); 


62%bywt. 




n-pentane 


38%bywt. 


C) 


d'ifluoromethoxy-bi8(difluoromethyl ether) (HCF2OCF2OCF2H): 


63%bywt. 




iso-pentane 


36%bywt. 
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riHhinrnmothnyi/-hiis/HHIiira'rwnolhvl ethprA fHPF.OOF.nOF.H)* 


A^>9L hu uif 

ttrnTO Uj WL 




HifTialh\il trat no io^p/tnneA 


9o7D Oy WL 




riifhinrnmothnyv-Mo/Hiflimrnmothvl ofhor^ fMnF^nOF^OOF^kn* 
uiiiuuiiJinouiwAj uia^uiiiuuiuiiiouiji vuiwj |riwi 2Vwr2«'^r2nj, 






ii 1 • 1 t<3i^-p8niajiuoroDUianc (^r3\^n2vr2\^n3i nrv ooo niTCj 


4(r7b Dy WL 


R 

w 


uiiiuuiuinouiUAj*uio^uniuuiuniouiyi ouioij \nwi 2wwr2wwr2nj, 


&v7o 1^ Wl. 




1 1 • • > ,4,4,4'nexaiiuoruuuione \wr3V^n2^n2vr3i nro ooo na) 


O/ML Ku lul 
CUTh Dy WL 


^) 


fiHh iftromnlhrwvJiig/Hif li inrftmathui alhar\ n4r^P.rV^P^rtf^P_M> 


OsTTo Oy WL 




methoxymothyl meth yl other 


41%Dy wL 


LJ\ 


aiTUjorometnoKyH3i8(aniuoronieinyi etnerj (ncr2Uur2UCr2nj, 


75% Dy Wl. 




n-hexane 


25%Dy wt 


n 

0 


ditluorornetnoxy-Dis(difluorometnyl ether) (HCF2CX;r20CF2rl]; 


75%by wt 




trans 1 iZ-aicnioroetnyiene (ciunurici, tuCc) 


25%oy wL 


1 \ 

w 


i-aniix)rorneinoxy-i,i,z,2neiraTiiJoro6uiyi etner inur2Uvr2Cr2Uvr2nj; 


Dl%py wt 




n-pentane 


39%by Wt 


M) 


1-aiTiuorornetnoxy-i, 1,2,2-ietra^iuoroetnyi difiuoromeinyi etner (nCr20Cr2Cr2Uur2n); 


79% by wt 




dimethyl ketone (acetone) 


21%by Wt 


N) 


iKiiiiuoronrtetnox)^!, i,z,2-teiraniuoroetnyi ditniorometnyi etner (nC#r2uCr2Cr20ur2n); 


94% by wt 




nnethvl alc^ihcd 


6%by wL 


0) 


1-difluoromethoxy*1,1.2,2-tetra4luoroethyldifluoromethyl ether (HCF2OCF2CF2OCF2H}: 


74%bywt 




n-hexane 


26%bywt 


P) 


1-difluoromethoxy-1,1,2.2-tetra-fluoroethyi diftuoromethyi ether (HCF2OCF2CF2OCF2H): 


50%bywt. 




trans 1 .2-dichloroethylene (CICHCHa, tDCE) 


50%bywt. 


Q) 


1 -difluoromethoxy-l .1 .2,2-tetra-f luoroethyl dif luoromethyl ether (HCF2OCF2CF2OCF2H); 


95%bywt 




ethyl alcohol 


5%bywt 



4. Near azeotropic compositions according to claims 1 and 2 essentially consisting of: 







%bywt. 


1) 


diffuoromethoxy-bis(dHluoromethyl ether] (HCF2OCF2OCF2H); 


2-60 




1,1-dichloro-2,2,2-trifluoroethane (CHCI2CF3, HCFC 123) 


98-40 


ill) 


difluoromethQxy-bls(difluoromethyl ether) (HCF20CF2CX:F2H); 


1*99 




iso-pentane 


99-1 


IV) 


difiuoromethoxy-bis(dtfluormethyl ether) (HCF2OCF2OCF2H): 


1-60 




dimethyl ketone (acetone) 


99-40 


V) 


difluoromethoxy-bls(difluoromethyl ether) (HCF2OCF2OCF2H); 


1^ 




1.1,1.3.3-perTtafluorobutane (CF^2CF2CH3, HFC 365 mfc) 


99-1 


VI) 


difluoromethQxy-bis(dlfluoromethyl ether) (HCF2OCF2OCF2H); 


1-40 




1.1.1.4,4.4-hexafluorobutane (CF3CH2CH2CF3, HFC 356 ffa) 


99-60 
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%bywt. 


VII) 


difluoromethoxy-bis(clif luoromethyl ether) (HCF2OCF2OCF2H); 
methoxyinsthyl ether 


1-96 
99*14 



wherein the difluoromethoxy-bis(dif luoromethyl ether) part contains up to 40% by weight of 1-difluoromethoxy- 
1 .1 .2.2^6traf iuoroetiyldifluoromethyl ether. 

5. Near azeotropic compositions aoording to dainrs 1 and 2 essentially consisting of: 







%bywt. 


XI) 


1<lifiuoromethoxy-1,1.2.2-tetrafluoroethyl dif luoromethyl ether (HCF2OCF2CF2OCF2H); 


30-99 




dimethyl ketone (acetone) 


70-1 


XII) 


1'difluoromethQxy-1,1.2.2-tetrafluoroethyl difluoromethyl ether (HCF20CF2CF^OCF2H): 


50-99 




methyl alcohol 


50-1 


XV) 


l-difluoromethoxy 1.1,2,2-tetrafluoroethyl difluoromethyl ether (HCF2OCF2CF2OCF2H); 


5-99 




ethyl alcohol 


95-1 



wherein 1-difluoromethoxy-1.1,2.2-tetrafluoroethyl difluoromethyl ether contains up to 40% by waght of difluor- 
omethQxy-bis(dif luoromethyl ether). 

6. Near azeotropic compositions according to claims 1 and 2 essentially consisting of: 



») 


drfluoromethQKy-bi8(difluoromethyl ether) (HCF2OCF2OCF2H): 


1-95 




n-pentane 


99-5 


Vilo 


drfluoromethOKy-bis(difluoromethyl ether) (HCF2OCF2OCF2H): 


30-99 




n-hexane 


70-1 


IX) 


difluoromethoxy bis(difluoromethyl ether) (HCF2OCF2OCF2H); 


1-99 




trans 1 .2-dichloroethylene (CICHCHa, tDCE) 


99-1 



wherein dif kioromethoxy-bis(dif luoromethyl ether) contains up to 50% of 1 -dif tuoromethoxy-1 , 1 ,2.2-tetraf luoroethyl 
difluoromethyl ether. 

7. Near azeotropic compositions according to claims 1 and 2 essentially consisting of: 







%bywt. 


X) 


1-difluoromethoxy-1.1.2.2-tetrafluoroethyl difluoromethyl ether (HCF2CX^F2CF20CF2H); 


1-93 




n-pentane 


99-7 


Xltl) 


1-difluoromethoxy-1,1.2,2-t6trafluoro6thyl difluoromethyl ether (HCF2OCF2CF2OCF2H); 


15^ 




n-hexane 


85-1 
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%bywt. 


XIV) 


iKlifluoromethoxy 1.1.2.2-tetrafluoro6thyl dffluoromethyt ether (HCF20CF2CF^CF2H); 

trans 1.2<lich!oroethylene (CICHCHCI) 


1*99 
99-1 



wherein the 1-difluoromethoxy-1 .1 .2.2-tetraftuoroethyl d'rf luoromethyl ether contains up to 50% by weight of difluor- 
omethoxy-i)is(difluoromethyl ether). 

10 

8. Near azeotroptc conposltions according to claims 1-7 based on difluoromethQxy-bis(difluoromethyl ether) and 
hydrocarbons essentially consisting of: 



IS 







%bywt. 


XVI) 


dif luoromethoxy-bis (dif luoromethyl ether) 


1-42 




{HCF2OCF2OCF2H); 1 .1-dichloro-2,2.2-triffluoroethane (CHCI2CF3, HCFC 123) 


98-24 




hydrocartx)n 


1-35 


xvio 


dlfluoromethoxy-bis (difluoromethyl ether) 


1-64 




(HCF2OCF2OCF2H): 1.1,1,3,3-pentafluorobutane (CF3CH2CF2CH3, HFC365mfc) 


98-1 




hydrocartxm 


1-35 


XVIll) 


dif luoromethoxy-bis (difluoromethyl ether) 


1-22 




(HCF2OCF2OCF2H); 1,1.1,4,4.4-hexafiuorobutane (CF3CH2CH2CF3, HFC 356 ffa) 


98*43 




hydrocarbon 


1-35 



9. Compositions according to claim 8 wherein hydrocarbon is selected between n-pentane and iso-pentane. 

10. Compositions according to claims 8 and 9 wherein hydrocartx>n is present in the range 1 -20% by weight 

35 

11. Near azeotropic compositions according to claims 1-7 based on difluoromethoxy-bis (difluoromethyl ether) and 
alcohol essentially consisting of: 



40 







%bywt. 


XIX) 


difluoromethoxy-bis (difluoromethyl ether) (HCF2OCF2OCF2H); 


1-55 




1.1-dich1oro-2.2,2-triftuoroethane (CHCI2CF3, HCFC 123) 


98-35 




alcohol 


1-10 


XX) 


difluoromethoxy-bis (difluoromethyl ether) (HCF2OCF2OCF2H); 


1-89 




1.1.1,3,3-pentafluorobutane (CF3CH2CF2CH3, HFC 365 nrfc) 


98-1 




alcool 


1-10 


XXI) 


d'iftuoromethoxy-bis (difluoromethyl ether) (HCF2OCF2OCF2H): 


1-35 




1.1.1.4.4.4-hexafluorobutane (CF3CH2CH2CF3, HFC 356 ffa) 


98-55 




alcohol 


1-10 



12. Compositions according to claim 1 1 wherein alcohol is methyl alcohol. 
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13. Ckxnpositions aoording to claims 1 1 and 12 wherein alcohol is pres nt between 1 and 5% by weight 

14. Azeotropic or near azeotropic compositions according to claims 1-13 wherein the ether part can contain at least up 
to 10% by weight of hydrofluoro ethers having same structur with boiling point in the range S-BO^'C. 

5 

15. Use of the compositions according to claims from 1 to 14 as solvents-detergents. 

1 6. Use of the compositions according to daim 1 5 wherein non ionic surfactants are added the oonoentration of which 
is in the range 0.005-5% by weight on the azeotropic or near azeotropic components. 

10 

17. Use of the compositions according to claims 1-14 as solvent/drying agents. 

18. Use of the compositions according to claims 15-17 wherein stabilizers for radicalic decomposition reactions are 
added the concentration of which is in the range 0. 1 -5% by weight vrith respect to the sohrent-detergent and/or dry- 

1$ ing agent 

19. Use of the compositions acording to dain^ from 1 to 14 used in aerosol applications for the cleaning of electronic 
components in combination with one or more propellents. 

20 20. Use of the compositions accading to claiam 19 wherein the propellent is selected from: HFC 134a (1.1.1.2- 
tetrafluoroethane). HFC 227ea (1.1.1.2.3.3.3-heptaftuoro-propane) or mixtures thereof. 
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